Histogenesis and morphogenesis of epidermoid metaplasia in hamster tracheal organ explant culture.
The formation of epidermoid metaplasia was studied in hamster tracheal epithelium in long-term serum-free organ explant culture. Explants were cultured up to 5 weeks in CMRL 1066 with antibiotics and amphotericin B. At 3 weeks there were rare small foci of epidermoid metaplasia and they became larger and more numerous at 4 and 5 weeks. Three dimensional reconstructions from serial sections demonstrated that the small deep-seated foci were discrete and did not reach the epithelial surface, whereas the larger foci were expansive and involved the full thickness of the explant epithelium. Each small focus consisted of a few swollen electron-lucent basal cells attached to the basal lamina, covered by a layer of flattened electron-dense secretory cells which formed a tight-fitting cap over the basal cells. The altered secretory cells displayed moderately well-developed rough endoplasmic reticulum and tonofilament bundles. During the early stages of formation the deep-seated metaplastic foci were completely covered by a layer of normal appearing cuboidal to low-columnar secretory and ciliated cells. Expansion of the metaplastic foci occurred by addition of flattened, electron-dense secretory cells to the cap so that multiple layers of altered secretory cells covered a core of basal cells, analogous to the structure of an onion. The secretory cells became cornified and with time the foci broke through the columnar mucociliary surface layer. In well-advanced foci, the uppermost cornified squames (metaplastic secretory cells) exfoliated into the tracheal lumen. The study emphasizes similarities and differences between the morphogenesis and histogenesis of epidermoid metaplasia in vivo and in vitro.(ABSTRACT TRUNCATED AT 250 WORDS)